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the attraction of gravitation, but also, as Newton himself remarked and verified by experiment, for magnetic attractions: also for electric forces, as tested by Otto-Guericke.
229.   What precedes is founded upon Newton's own comments on the third law, and the actions and reactions contemplated are simple forces.   In the scholium appended, he makes the following remarkable statement, introducing another specification of actions and reactions subject to his third law, the full meaning of which' seems to have escaped the notice of commentators:—
Si altimeter' agentis aetio ex ejus .vt et velocitafe' conjunctim/ €t similiter resistentis readio aestimetur conjunctim ex ejus partium singu-'larum velotitatibus et viribus resistendi ab earifm attritione, cohaesionet fondere, et accelerations oriundis; erunt actio 'et reactio,«»» omni instru-mentorum usu, sibi invicem semper aequales.
In a previous discussion Newton has shown what .is to be understood by the velocity of a force or resistance-, i.e. that it is the velocity of the point of application of the force resolved in the direction of the force, in fact proportional to the virtual velocity. Bearing this in mind, we may read the above statement as follows:—
If ike action of an agent be measured by the product of its force 'into its velocity; and if, similarly, the reaction of the resistance be measured by the -velocities of its several parts into their several forces, whether these arise from friction, cohesion, weight, or acceleration;—action and reaction, in all combinations of machines, will be equal and opposite.
To avoid confusion it is perhaps better to use the word Activity as the equivalent of Actio in this second specification.
Farther on we shall give a full development of the consequence's-of this most important remark.
230.    Newton, in the passage just quoted, points out that forces of resistance against acceleration are to be reckoned as reactions equal and opposite to the actions by which the acceleration is produced.   Thus, if we consider any one material point of a system, its. reaction against acceleration must be equal and opposite to the resultant of the forces which that point experiences, whether by the actions of other parts of the system upon. it, or by the influence of matter not belonging to the system.    In other words^ it must, be in equilibrium with these forces.   Hence Newton's view amounts to this, that all the forces of the system, with the reactions against acceleration of the material points composing it, form groups of equilibrating systems for these points considered individually.    Hence,  by the principle of superposition of forces in equilibriurn, all the forces acting on" points of the system form, with the reactions against acceleration, an equilibrating set of forces on the whole system.   This is .the celebrated principle first  explicitly stated, and very usefully applied, by D'Alembert in 1742, and still known by his name.   We have seen, however, that it is very distinctly implied in Newton's own interpretation of his third law of motion.  As.it is usual to inves-